Abstract This paper describes the use of action research in a patient conference to provide updated hereditary cancer information, explore patient and family member needs and experiences related to genetic cancer risk assessment (GCRA), elicit feedback on how to improve the GCRA process, and inform future research efforts. Invitees completed GCRA at City of Hope or collaborating facilities and had a BRCA mutation or a strong personal or family history of breast cancer. Action research activities were facilitated by surveys, round table discussions, and reflection time to engage participants, faculty, and researchers in multiple cycles of reciprocal feedback. The multimodal action research design effectively engaged conference participants to share their experiences, needs, and ideas for improvements to the GCRA process. Participants indicated that they highly valued the information and resources provided and desired similar future conferences. The use of action research in a patient conference is an innovative and effective approach to provide health education, elicit experiences, identify and help address needs of high-risk patients and their family members, and generate research hypotheses. Insights gained yielded valuable feedback to inform clinical care, future health services research, and continuing medical education activities. These methods may also be effective in other practice settings.
Introduction
Genetic cancer risk assessment (GCRA) is a process of genetic counseling, genetic testing (when indicated), and providing personalized cancer risk management recommendations for patients and families, accompanied by psychosocial support [1] [2] [3] . GCRA is usually provided by a genetic counselor or advanced practice nurse along with a medical oncologist, surgeon, or geneticist [4] . In the past decade, this consultative service has become standard of care for individuals whose personal or family history is suggestive of a hereditary predisposition to cancer. The most common hereditary cancer syndrome, for which GCRA is offered, is hereditary breast and ovarian cancer, primarily caused by mutations in the BRCA1 and BRCA2 genes. In the GCRA setting, the relationship between the GCRA team and the patient typically ends after genetic test results are discussed with the patient. In most clinical settings, limited resources preclude additional GCRA appointments on a routine basis.
While there is growing literature showing that, for most patients, GCRA promotes adoption of effective risk management practices without triggering clinical levels of distress, most of these studies did not investigate long-term effects of GCRA [5] [6] [7] [8] [9] [10] . Studies of BRCA carriers conducted a few months to a few years after genetic test result disclosure found that patients may experience a range of other psychosocial impacts, such as changes in body image, stress, anxiety, feelings of guilt, and the need to communicate with others outside the family regarding genetic test results and risk-reduction decisions [11, 12] . Longer-term studies have also found that these patients desire additional services such as peer-to-peer support, partner education, additional family involvement in the testing process, and follow-up genetic counseling visits [13] [14] [15] [16] [17] .
Support groups have been suggested as a way to help address the needs of various patient groups including BRCA carriers; however, several studies have shown a low level of interest in support groups among BRCA carriers [18] [19] [20] . National organizations such as Facing Our Risk of Cancer Empowered (FORCE) and Bright Pink have emerged offering Internet resources, information, and support for BRCA carriers [21, 22] ; however, not all patients have access to the Internet or feel comfortable using it. Additionally, Internet resources may not satisfy patient needs for further direct contact with their genetics providers. Clearly, additional modalities are needed to efficiently meet patients' expressed need for long-term follow-up after GCRA.
Since its establishment in 1996, the Cancer Screening & Prevention Program Network (CSPPN) at City of Hope in Duarte, California, has delivered GCRA services to more than 7,000 at-risk families [4] . The CSPPN employs a one-or twovisit GCRA model. The first visit includes genetic counseling, personalized risk assessment, and informed consent if genetic testing is pursued. The second visit includes a discussion of test results and individualized cancer risk management recommendations. The majority of patients seen through the CSPPN also elect to participate in an Institutional Review Board (IRB)-approved registry that allows for continued contact through long-term follow-up questionnaires. While our general procedure is to address the questions and needs identified through these questionnaires on a patient-by-patient basis, we observed that many patients had similar needs for ongoing information and support after completion of the risk assessment and genetic testing process [17] . We decided to use an action research approach within a patient conference to address identified needs and generate additional dynamic cycles of feedback and shared interactions between and among patients, family members and clinician researchers.
An Action Research Framework to Address and Explore Patient Needs
Action research is a broad style of research without one specific method. It is a cyclical process of inquiry, feedback, reflection, and informed action [23, 24] . It involves cycles of interaction between and among researchers and participants throughout the study, the incorporation of participant input, and contribution to social change [25] . It is also often used to help improve professional practices [26] . In contrast to conventional approaches to research, the primary objectives of action research are the cogeneration of knowledge and problem solving through the direct engagement of stakeholders in the research process. Introduced in the social sciences in the 1930s and practiced in the field of education for decades, the use and recognized value of action research in healthcare settings have increased in recent years [25, [27] [28] [29] [30] [31] . We hypothesized that the dynamic, reciprocal interactions engendered by an action research methodology would help our clinical research team better understand and respond to the long-term needs of GCRA patients. In this paper, we describe the incorporation of action research into the development, design, and delivery of an interactive patient conference to address and further explore the post-GCRA needs of patients with increased risk for breast and/or ovarian cancer.
Methods
Conference Planning and Development Figure 1 illustrates the multiple cycles of inquiry, feedback, reflection, and action that contributed to this action research project. The first action research cycle for the patient conference began when an interdisciplinary clinical research team of five experts in the field of clinical cancer genetics (three genetic counselors, a PhD nurse credentialed in genetics, and a medical oncologist/geneticist) convened to review patient follow-up questionnaires ( Fig. 1(A, B) ), formulate the overall aims, and define the target audience. The team also met to secure funding to make the conference accessible to all eligible patients and families free of charge, and to identify additional members to represent an interdisciplinary conference advisory committee ( Fig. 1(C) ). Six additional professionals were added to the clinical research team to form the conference planning committee: a genetic counselor who directs a community-based GCRA program, a clinical psychologist, a cancer genetics clinical research associate, a breast cancer patient advocate, and a representative of the local branch of the American Cancer Society. The planning committee convened three times over a 6-month period. As illustrated in Fig. 1(D-F) , the conference planning (delivery format, session topics and speakers, marketing, methods, and instruments for data collection) was guided by another cycle of action research that incorporated patient feedback and the expertise of the planning committee.
Conference Description and Structure
The aims of the conference, titled "Closing the Loop and Opening Vistas: A Day for Patients and Families Coping with Breast and Ovarian Cancer Risk," were to: (1) address patient questions and needs identified through our initial cycles of inquiry by providing updates in risk assessment, genetic testing, cancer screening, and prevention care for individuals and families with increased cancer risk; (2) further explore patient experiences, needs, and ideas to improve the GCRA process; (3) connect patients and their families with the GCRA team, additional experts in the field, relevant community resources, and to each other; and (4) identify and catalyze further heredity cancer research initiatives that are informed by patient-centered feedback and outcomes.
A 1-day delivery format was chosen. The agenda (Table 1 ) included podium presentations, small-group breakout sessions, and a patient advocacy forum to provide the information, updates, and support requested by patients on follow-up questionnaires ( Fig. 1(A, B) ) and save-the-date response cards ( Fig. 1(E) ). All presentations were designed to include question and answer sessions to facilitate discussions among participants and presenters. A round table session with use of an audience response system (ARS, Audience Response Systems, Inc., Evansville, IN) and a reflection time (described below) were chosen to prompt cycles of interaction and feedback between participants and presenters.
A health and resource fair with exhibitors from cancerrelated organizations was also planned to help address patient requests for additional information and support. A list of 22 local and national organizations that provide information and/or support to individuals with, or at risk for, breast or ovarian cancer were sent a letter inviting them to participate in the patient conference with an exhibit table, at no charge. Sixteen organizations agreed to provide an exhibit.
Session Topic and Speaker Selection
Potential topics for presentations and breakout sessions were generated by members of the planning committee based on patient feedback from follow-up surveys ( Fig. 1(A-C) ). A needs assessment was conducted by mailing a pre-addressed postage-paid card to eligible patients ( Fig. 1(D) ) that listed 13 potential topics and also served as a "save-the-date" card for the conference. Invitees were asked to return the card indicating their interest in attending and their top four topic preferences ( Fig. 1(E) ). Eight of the 13 topics were incorporated based on this feedback ( Fig. 1(F) ), with core medical management topics as podium presentations and other topics as breakout sessions (Table 1) . Experts in various fields relevant to the care and management of BRCA carriers from City of Hope and other top cancer centers, who were best suited to address the patient information and support needs identified through this cycle of action research, were invited to present on the selected topics. Speakers included a medical oncologist/geneticist, breast radiologist, plastic surgeon, psychologist, gynecologic oncologist, medical oncologist, PhD nurse credentialed in genetics, genetic counselor, lawyer, research scientist, and social worker. 
Conference Invitees
Invitees were selected from an IRB-approved prospective hereditary cancer registry database which includes patients seen at City of Hope, St. Joseph Hospital, Mission Hospital, and Saddleback Memorial Medical Center, all located in Southern California. Inclusion criteria for invitees were Englishspeaking patients seen for GCRA between 1996 and 2009 who were found to have a BRCA1 or BRCA2 gene abnormality (mutation or variant of uncertain significance (VUS)) or who had a strong personal or family history of breast cancer and negative BRCA test results. Spanish-speaking patients were invited to a separate conference conducted in Spanish (manuscript in process). Patients were invited to bring adult family members and/or friends to the conference. Conference brochures were mailed to the invitees in February 2009 ( Fig. 1  (F) ). An automated calling system was used to deliver a message informing the recipient of the conference and directing the recipient to the conference Website or to call City of Hope for more information or to register. Grant funding allowed the conference to be held at no cost to all attendees.
IRB approval was obtained to measure the outcomes of the conference; consent was implied by patients registering for and attending the conference. In order to protect confidentiality, registration materials explicitly sought assent for video 
Instruments
All data collection instruments were developed by the clinical research team and revised based on feedback from members of the advisory committee ( Fig. 1(F) ). An 18-item participant survey was developed to be administered to all participants as they signed in on the day of the conference. The first six items were applicable to all conference attendees, and included four demographic items (age, gender, and two items on cancer history) and multiple-choice questions eliciting participants' reason for attending and what they hoped to gain from attending the conference. Attendees who had been seen for GCRA were asked an additional 12 multiple-choice questions regarding their GCRA experience, perceptions about genetic discrimination, and cancer risk management decisions. Six questions were developed for use with an ARS during the lunch round table session to elicit participant feedback about the GCRA process (listed in Table 2 ). The ARS is an interactive, computer-driven question and answer data collection system that allows participants to individually and anonymously respond to questions via hand-held remote devices. Group responses can be immediately displayed in graph format on a screen, to be reviewed and discussed as a group. Five open-ended follow-up questions were also developed to be asked after each ARS question for participants to respond to in an open-mike format.
Ten questions (listed in Table 3 ) were developed to elicit qualitative feedback from participants about their feelings, coping mechanisms, and experiences related to their cancer risk during a 30-min reflection time. Each question was printed on a large sheet of poster paper and placed on the walls of a smaller conference room to allow participants to write their reflections on the corresponding poster. Background relaxation music was selected to create a calm atmosphere. Blank 3×5 cards and collection boxes were also prepared for participants who preferred to share their reflections privately.
A nine-item conference evaluation survey was designed to be distributed at the end of the conference. The survey items (listed in Table 4 ) included five questions using a 5-point Likert scale, ranging from 0 0 strongly disagree to 5 0 strongly agree, to elicit participant satisfaction and four open-ended questions requesting feedback about the conference and future topics desired.
Data Analysis
Quantitative analyses, including descriptive statistics of survey data and ARS responses, were completed using SPSS 16.0 (SPSS Inc., Chicago, IL, USA). All conference proceedings were recorded. Recordings that contained participant comments, including question and answer sessions and the open-mike responses between the ARS questions, were transcribed verbatim for future qualitative analyses ( Fig. 1(M) ).
Results
The (Fig. 1(G) ). Selection criteria identified 708 previous patients to receive invitations. Of these, 105 (15 %) were returned due to incorrect addresses resulting in a total of 603 effective invitations sent. One hundred eighteen individuals registered for the conference (20 %) and of those, 79 (67 %) attended. As described in Table 5 , the 79 attendees included patients, friends, and family members. Eighty-nine percent (70/79) of attendees completed the participant survey ( Fig. 1(H) ). Of these, 84 % were female, mean age was 48 years (range: 26-74), 57 % reported a personal history of cancer (of which 88 % had breast cancer and 20 % had ovarian cancer). Sixty-four percent of respondents had a BRCA mutation, 4 % had a BRCA VUS, and 22 % were friends or family members of patients.
The conference opened with a continental breakfast and a health fair with 16 community resource exhibits, followed by four podium presentations providing medical management updates and a discussion of choices and consequences for BRCA carriers (Table 1) . A central aim of the conference was to complete the first cycle of action research by addressing patient needs for information and support identified through patient questionnaires ( Fig. 1(A) ) and indicated on responses to the survey on save-the-date cards ( Fig. 1(E) ). Participants could choose to attend two of six small-group interactive breakout sessions offered. Podium presentations and breakout sessions were each followed by a question and answer session where participants could submit questions to the presenters on 3×5 cards or via microphone ( Fig. 1(I) ). A round table luncheon session allowed faculty to share information gained through patient participation in the hereditary cancer research registry and engaged participants in providing feedback on their genetic counseling experience using the ARS and open-mike format ( Fig. 1(J) ). All 79 participants responded to at least some of the ARS questions and many shared personal experiences, needs, or ideas for improvement, related to their GCRA experience, during the open-mike time. A patient-advocate panel shared examples and discussed the role of advocacy for breast cancer survivors and their families. The reflection time invited participants to share their thoughts and feelings on questions related to the psychosocial aspects cancer risk and read their peers' reflections while listening to relaxation music ( Fig. 1  (K) ). An average of 13 responses was recorded for each of the 10 reflection time questions (range 5-18). Example responses for each question are listed in Table 3 . All of these inquiries to conference attendees initiated another cycle of action research ( Fig. 1(I-K) ).
As summarized in Table 4 , of the 62 conference evaluations completed (78 % response rate; Fig. 1(L) ), nearly all respondents reported that the conference met their expectations (97 %) and covered topics they were interested in (97 %), that they would be able to use information (97 %) and resources (100 %) gained at the conference, and that they would like to attend a similar type of conference again (98 %). Topics participants most frequently requested to be addressed in future conferences were: advances and/or updates in treatment, prevention, and research (n012); female sexuality and how to cope after having breasts and/or ovaries removed (n06); and information for the next generation such as prevention measures (n04). The individuals most attendees would bring with them to a future conference were spouses or significant others and daughters (n025). The most commonly mentioned changes to the conference format requested by attendees were to provide PowerPoint handouts of presentations (n08), and allow for longer sessions (n06). Only two participants reported that there was too much information or that some of it was too technical.
Discussion
Previous research within our own patient population and others clearly demonstrates that carriers of a BRCA mutation have continued needs for information and support after completion of the GCRA process [13] [14] [15] [16] [17] . FORCE has conducted several annual conferences specifically for BRCA mutation carriers; however, to date there are no published data exploring the experiences, perceptions, and ongoing needs of FORCE conference attendees. In addition, many individuals are not able to travel to other parts of the country to attend such conferences. Another 1-day conference was held for BRCA carriers in the Vermont region [32] . While The above questions were printed on large sheets of paper and posted around the reflection time room. Conference attendees were invited to write their responses to the questions on the posters or on 3×5 cards to be deposited in a confidential box provided several instruments were administered to attendees of this conference, patient experiences with the genetic counseling and testing process, their ongoing needs, or how these needs might be addressed, were not reported. To our knowledge, no previous patient conference has used action research to directly link professional and lay education with a cycle of reciprocal feedback between patients, advocates, and providers. This study demonstrates that interactions generated by an action research-based patient conference uniquely allow for information dissemination from clinicians and researchers to patients, as well as feedback gathering from patients to clinicians and researchers. Through podium presentations and small-group breakout sessions, attendees were provided with updates on cancer risk and risk management, as well as psychological support and resources pertinent to their previously expressed needs. The ARS enhanced the lecturebased component of the conference by providing an interactive way for the participants to discuss their experience with GCRA and what can be done to improve the process. The ARS was particularly effective at engaging the conference attendees (100 % participated). This may be attributed to its anonymous nature as well as the appeal of seeing and discussing the graphic display of aggregated participant responses immediately after a question was posed. As illustrated in Table 2 , the supplementary open-mike questions were especially fruitful in eliciting the specific needs and experiences of these patients and their families. For example, one male participant asked about counseling for spouses: "How do you support someone that has this mutation and being able to say the right things and not say the wrong things?" Allowing participants to comment on their experiences on large posters during the reflection time gave them the opportunity to share and build on each other's comments and to support each other through their insights on shared experiences. For example, in response to the question shown in Table 3 , "What message would you give to someone who just found out they have a BRCA mutation?" one participant said, "Be calm, relax, seek knowledge. You don't have to decide everything today." The breakout sessions also helped address patients' previously expressed needs for emotional support, through activities and group discussions led by a clinical psychologist or social worker, while generating more data directly from the participants about their support and information needs.
Data from the conference are being used to inform strategies for meeting long-term post-GCRA needs of our patients. For example, in follow-up questionnaires completed prior to the conference and at the conference, many patients mentioned a desire to receive periodic updates regarding cancer screening and prevention for those at increased risk of breast and/or ovarian cancer. During the open-mike time, the idea of a patient newsletter was suggested. This feedback was used to develop an annual newsletter sent to our patients with the updates they have requested ( Fig. 1(N) ). The first issue included a report on the patient conference and some of the conference findings. The insights into patient needs and experiences are also being used to revise our GCRA process in general ( Fig. 1  (N) ) and are being shared with cancer genetics professionals through peer-reviewed publications and continuing medical education (CME) activities, including our Intensive Course in Cancer Risk Assessment [33, 34] , as a step toward "closing the loop" between patient needs and patient care ( Open-ended response Is there anything about today's conference that you think should be changed? Open-ended response (P)). These educational activities are designed to foster best practices in cancer genetics and personalized medicine, in alignment with highest standards of excellence in CME [35] and the Institute of Medicine (IOM) vision for lifelong medical professional learning that is focused on improving patient care and population health [36] . The patient newsletter is just one step toward addressing these additional needs and others are in progress. For example, findings from the conference are also informing the development of future patient and health services research questions ( Fig. 1(O) ). Since fertility, menopausal, family communication, and other psychosocial well-being concerns were identified among the attendees, members of the conference planning committee are examining these issues in reproductive age women at high risk for breast or ovarian cancer [37] .
We have shown this method of embedding multimodal action research in a patient conference to be effective in addressing the needs of this patient group and learning more about their needs and experiences. This method is also a natural venue for learning from and providing support to other patient groups, including cancer survivors, since 57 % of attendees of this conference were cancer survivors and many of their issues go far beyond genetics.
The clinical research team is conducting thematic analysis [38] of all qualitative data from Q&A sessions, ARS discussion, and the reflection time to probe deeper into the unique questions and concerns of this patient population in order to identify areas for additional patient-centered research.
Limitations
The participants in this conference represent a high-risk clinic-based population from one region of the country, which may limit the generalizability of these findings; however, the needs expressed by this group of BRCA carriers were similar to those previously reported [13] [14] [15] [16] . It is also important to note that data were gathered from a subset of our patient population who were available and motivated to attend the conference. In an effort to reduce bias resulting from participant reluctance to voice their concerns, several opportunities were provided at the conference for participants to provide comments or feedback anonymously; however, it is possible that patients who did not feel comfortable voicing their opinions or who had a negative GCRA experience chose not to attend the conference.
General limitations of the patient conference method are cost and time. This conference was funded by grants, which allowed us to provide the conference free of charge to all participants. Charging a registration fee could present a barrier to attendance for patients with limited financial resources. Although the conference format was more efficient than seeing each patient individually for an additional follow-up appointment (and allowed each patient to receive much more information and support than could have been compressed into a single one-hour appointment), planning and holding a large conference is time consuming. Development of a standardized format with materials that can be easily updated could reduce the time investment in preparing similar events. A formal cost-benefit analysis is needed in future studies to supplement outcome and satisfaction data.
Conclusion and Implications
Previous research and feedback given by patients seen for GCRA on long-term follow-up questionnaires demonstrate a need for ongoing information and support after the GCRA process is complete. Since it is not possible to offer additional follow-up appointments to all patients, this project sought to develop a novel way to address the expressed needs of this patient group and learn more about their specific needs and experiences related to GCRA. This study demonstrates the practical utility and value of employing an action research approach within a 1-day patient conference where key stakeholders-the patients, their families, and the interdisciplinary clinical research team-can explore and address post-GCRA needs and share information, resources, and support for patients with a BRCA mutation and their families. Insights gained from this conference are guiding our approach to clinical care and post-GCRA communication, including the distribution of an annual patient newsletter to help address patients' ongoing information needs. Consistent with the IOM goals for patient-centered professional development, the insights and knowledge gained from this conference are also being disseminated through CME activities to help other GCRA clinicians "close the loop" between patients and providers. Additionally, findings from the conference are informing future research efforts related to patient needs and the GCRA process. The use of action research methodology within a patient conference, with information distribution and patient feedback, may serve as a model to help address the needs of patients in other practice settings.
